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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  is  a  copy  of  the  Goose  Pond  Dam  Phase  1  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  The  report  is  based  upon  a  visual  inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

A  brief  assessment  is  included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  Goose  Pond  Dam  would  likely  be  exceeded  by  floods 
greater  than  6  percent  of  the  Probable  Maximum  Flood  (PMF),  the  test 
flood  for  spillway  adequacy.  Our  screening  criteria  specifies  that  a 
dam  of  this  class  which  does  not  have  sufficient  spillway  capacity  to 
discharge  fifty  percent  of  the  PMF,  should  be  adjudged  as  having  a 
seriously  inadequate  spillway  and  the  dam  assessed  as  unsafe, 
non-emergency,  until  more  detailed  studies  prove  otherwise  or 
corrective  measures  are  completed. 

The  term  "unsafe"  applied  to  a  dam  because  of  an  Inadequate  spillway 
does  not  indicate  the  same  degree  of  emergency  as  that  term  would  if 
applied  because  of  structural  deficiency.  It  does  indicate,  however, 
that  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 

It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
precipitation,  round-the-clock  surveillance  should  be  provided. 


NEDED-E 

Honorable  Hugh  J.  Gallen 

I  have  approved  Che  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  1 
request  that  you  keep  me  informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire,  and  the  owner 
of  the  project,  city  of  Keene,  New  Hampshire. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  the  cooperation  extended  in  carrying  out  this  program. 

Sincerely, 

mXx  b.  scheider 

Colonel,  Corps  of  Engineers 
Division  Engineer 
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Ashuelot  River 
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BRIEF  ASSESSMENT 


Goose  Pond  Dam  is  located  on  an  unnamed  tributary  of  the 
Ashuelot  River,  approximately  2i  miles  upstream  of  Keene,  New 
Hampshire.  The  dam  is  an  earth  embankment  approximately  210 
feet  long  and  23  feet  high.  The  spillway  is  in  natural  ground 
approximately  200  feet  to  the  right  of  the  dam  and  consists  of 
two  broad-crested  concrete  weir  bays,  each  11.5  feet  wide. 

There  is  also  an  earth  dike  approximately  1,500  feet  left  of 
the  dam.  It  is  210  feet  long  and  about  6  feet  high.  There 
is  a  24  inch  diameter  outlet  conduit  through  the  main  dam 
which  is  closed  and  is  no  longer  operable. 

The  dam  is  owned  by  the  City  of  Keene,  New  Hampshire.  It  was 
originally  used  as  a  water  supply  but  now  serves  only  for 
recreation . 

The  drainage  area  covers  1.5  square  miles  and  is  made  up 
primarily  of  mountainous  woodland  with  some  pasture  and  minor 
development . 

The  dam  normally  impounds  522  acre-feet  and  has  a  maximum  im¬ 
poundment  of  606  acre-feet.  Its  height  of  23  feet  and  maximum 
impoundment  both  place  it  in  the  small  size  category.  The  haz¬ 
ard  classification  is  high  because  of  the  large  potential  for 
loss  of  life  at  60  house  trailers  which  would  flood  one  to  four 
feet  in  the  event  of  dam  failure. 


The  adopted  Test  Flood  for  this  dam  is  the  Probable  Maximum 
Flood  (PMF).  The  peak  inflow  for  this  flood  would  be  3,825 
cfs  and  would  result  in  a  peak  outflow  of  3,470  cfs.  This 
peak  outflow  would  overtop  the  main  dam  by  1.6  feet  and  the 
dike  by  1.1  feet.  The  spillway  capacity  at  the  top  of  the 
dam  (elevation  637)  is  195  cfs  or  six  percent  of  the  routed 
Test  Flood  peak  outflow. 


The  dam  is  in  FAIR  condition  at  the  present  time.  Remedial 
measures  to  be  undertaken  by  the  owner  include:  rehabilitation 
or  replacement  of  the  waste  gate,  repair  of  the  gatehouse, 
removal  of  debris  from  spillway  and  downstream  channels,  im¬ 
plementation  of  a  program  of  maintenance  and  annual  technical 
inspections,  and  development  of  a  plan  for  surveillance  of  the 
dam  during  and  immediately  after  periods  of  heavy  rainfall 
and  for  warning  downstream  officials  in  the  event  of  an  emer¬ 
gency.  Further  investigations  are  recommended  to  evaluate 
the  adequacy  of  the  project  discharge  and  to  determine  the 
source  of  wet  areas  at  downstream  toes  of  the  dam  and  dike  and 
the  seepage  at  the  spillway  apron.  It  is  also  recommended  that 
trees  be  carefully  removed  from  the  embankments  and  the  re¬ 
sulting  voids  be  backfilled  with  suitable  compacted  material. 


The  recommendations  and  remedial  measures  outlined  above  should 
be  implemented  within  one  year  of  receipt  of  this  report  by 
the  owner. 


William  S.  'Zoino 
NH  Regist££j^lon  3226 


Nicholas  A.  Campagna,  Jr. 
California  Registration  21006 
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•  •  • 


This  Phase  I  Inspection  Report  on  Goose  Pond  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  reconaendatlons  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Pams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZLAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  D1BU0N0,  CHAIRMAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


o#Ce  b.  FRIAR r 


5E  B.  FRIAR 
Chief,  Knglneerlng  Division 


PREFACE 


& 


I 


U 


« 

1 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  arc  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  .important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


GOOSE  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


(a)  Authority 

Public  Law  92-376,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  National  Program  of  Dam  Inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  ( GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  were 
issued  to  GZD  under  a  letter  of  October  15,  1979  from 
Colonel  William  E.  Hodgson,  Jr.,  Corps  of  Engineers. 
Contract  No.  DACW  33-79-C-0058  has  been  assigned  by  the 
Corps  of  Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-federal  interests. 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams,  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dams. 


1 . 2  Description  of  Project 


(a)  Location 


The  Goose  Pond  Dam,  once  called  Sylvan  Lake  Dam, 
is  located  on  an  unnamed  brook  approximately  3,000  feet 
upstream  of  the  Ashuelot  River  in  Keene,  New  Hampshire. 

It  can  be  reached  from  an  access  road  off  of  East  Surry 
Road  which  intersects  state  Route  12A  north  of  Keene, 

New  Hampshire.  The  dam  is  shown  on  USGS  Keene,  New 
Hampshire  Quadrangle,  with  coordinates  approximately  at 
N  42°  58.2'*,  W  72e  17.7'  (see  location  map  on  Page  v) 

Page  B-2  of  Appendix  B  is  a  site  plan  for  this  dam. 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  an  earth  emb'ankment  with  a 
stone  corewall  and  an  overflow  spillway  in  natural 
ground  approximately  200  feet  to  the  right  of  the  em¬ 
bankment.  The  embankment  is  210  feet  long  and  the  spill¬ 
way  has  two  bays  which  are  each  11.5  feet  wide.  There 
is  an  earth  dike  associated  with  this  reservoir.  It  is 
located  approximately  1,500  feet  to  the  left  of  the  dam. 

(1)  Dam  Embankment  (Photos  1,2,3,&  4) 

The  dam  embankment  is  210  feet  long  and  a 
maximum  of  23  feet  high.  The  upstream  slope  is 
2.5  horizontal  to  1  vertical  and  is  lined  with 
riprap.  The  downstream  slope  is  2.5  horizontal 
to  1  vertical.  The  crest  width  is  10  feet. 
According  to  available  records  there  is  a  core¬ 
wall  of  stone  in  this  embankment  although  the 
depth  and  type  of  construction  are  not  known. 

(2)  Dike  Embankment  (Photo  13) 

The  dike  embankment  is  approximately  210 
feet  long  and  6  feet  high.  The  side  slopes  are 
approximately  2.5  horizontal  to  1  vertical.  The 
crest  width  is  approximately  12  feet.  No  design 
or  construction  records  are  available  to  indicate 
the  composition  of  this  embankment.  The  dike  has 
no  outlet  works. 
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(3)  Spillway  (Photos  8,9  &  10) 

The  spillway  consists  of  a  broad  crested  weir 
24.3  feet  long  and  15.5  feet  wide.  The  spillway 
elevation  is  2  feet  below  the  top  of  the  dam  and 
2.5  feet  below  the  top  of  the  dike.  A  16  inch 
intermediate  pier  is  located  at  mid-length  along 
the  crest.  Flashboard  slots,  3  inches  wide  and  2 
inches  deep  are  cast  into  this  pier.  A  concrete 
apron  approximately  25  feet  long  has  been  constructed 
as  an  extension  of  the  spillway.  This  apron  tapers 
in  width  to  8  feet  at  the  downstream  end  and  has  a 
slope  drop  of  approximately  3.7  feet  in  25  feet. 

End  walls  at  both  ends  of  the  spillway  have 
been  constructed  in  a  V-shaped  configuration.  The 
upstream  ends  of  these  walls  splay  into  the  impound¬ 
ment  pool  at  an  angle  of  45°  and  are  12  feet  long. 

The  walls  parallel  to  the  spillway  axis  are  10  feet 
long  and  15  inches  wide  at  the  top.  Flashboard 
slots,  similar  to  those  in  the  intermediate  pier 
have  been  cast  into  the  walls  at  the  spillway  inter¬ 
face.  Upward  sloping  concrete  aprons  have  been  con¬ 
structed  adjacent  to  the  spillway  crest  up  to  the 
end  walls. 


(4)  Outlet  Structure  (Photos  5,6  &  7) 

This  structure,  which  is  constructed  with 
cemented  stone  masonry,  is  11.5  feet  square  with 

14  inch  thick  walls  and  a  wood  framed  hip  roof. 
It  is  located  on  the  upstream  slope  of  the  dam. 
This  structure  is  supported  on  a  concrete  slab 

15  feet  square.  This  slab  is  supported  on  a 
concrete  foundation  3.75  feet  below  the  floor 
elevation.  The  inlet  of  this  structure  is 
approximately  30  inches  wide  with  stop  log  slots 

There  is  a  24  inch  diameter  outlet  conduit 
extending  under  the  embankment.  The  waste  gate 
at  the  upstream  end  is  closed  and  all  operating 
mechanisms  have  been  removed. 


The  waste  gate  outlet  consists  of  a  brick 
arch  approximately  24  inches  wide.  Its  height 
could  not  be  determined.  The  outlet  terminates 
at  a  6  foot  long  granite  headwall  and  a  20  foot 
long  training  wall  on  its  left  side  which  term¬ 
inates  at  a  rock  outcrop.  There  is  no  right 
training  wall. 

(  5)  Foundation  and  Embankment  Drainage 


Available  data  and  the  visual  inspection  did 
not  reveal  any  evidence  of  a  foundation  drainage 
system  for  the  earth  embankments  associated  with 
this  reservoir. 

Size  Classification 


The  dam's  maximum  impoundment  of  606  acre-feet 
and  height  of  20  feet  place  it  in  the  SMALL  size  category 
according  to  the  Corps  of  Engineer's  Recommended  Guidelines 

Hazard  Potential  Classification 


The  hazard  potential  classification  for  the  main 
dam  is  HIGH  because  of  potential  for  loss  of  life  in  60 
house  trailers  which  would  flood  one  to  four  feet.  The 
hazard  potential  classification  for  the  dike  is  significant 
because  of  potential  for  minor  flooding  at  two  to  four 
houses  presently  under  construction  in  the  event  of  a 
failure  of  this  dike. 

(e)  Ownership 

The  dam  is  owned  by  the  City  of  Keene,  New  Hampshire. 
It  is  overseen  by  the  Department  of  Public  Works,  Keene, 

New  Hampshire  03431. 


>erator 


The  operation  of  the  dam  is  controlled  by  the  De¬ 
partment  of  Public  Works  of  Keene,  New  Hampshire.  They 
can  be  reached  by  telephone  at  (603)  352-6550. 

Purpose  of  the  Dam 


The  dam  was  originally  constructed  for  water  supply 
purposes  but  it  was  taken  offline  approximately  40  years 
ago.  Since  that  time  it  has  been  used  for  conservation 
and  recreational  purposes. 


(h)  Design  and  Construction  Histor 


The  dam  was  constructed  in  1868.  A  new  outlet 
conduit  was  installed  in  1929.  A  new  spillway  was  in¬ 
stalled  in  1946. 

( i)  Normal  Operating  Procedure 

The  dam  is  normally  self  regulating.  The  waste 
gate  is  inoperable. 


1.3  Pertinent  Data 


(a)  Drainage  Area 

The  drainage  area  for  this  dam  covers  1.5  square 
miles.  It  is  made  up  primarily  of  mountainous  woodland 
with  some  pasture  and  minor  development . 

(b)  Discharge  at  Damsite 
(1)  Outlet  fforks 


The  outlet  works  at  this  dam  consists  of  a 
24  inch  diameter  outlet  conduit  equipped  with  a 
gate.  The  gate  is  inoperable  because  all  the 
controls  have  been  removed. 

(2)  Maximum  Known  Flood 

There  is  no  data  available  for  the  maximum 
known  flood  at  this  damsite. 

(3)  Ungated  Spillway  Capacity  at  Top  of  Dam 

The  capacity  of  the  spillway  with  the  re¬ 
servoir  at  top  of  dam  elevation  (637  feet  NGVD) 
is  195  cfs. 

(4)  Ungated  Spillway  Capacity  at  Test  Flood 

The  discharge  capacity  of  the  spillway  at 
test  flood  elevation  638.6  is  470  cfs. 

(5)  Gated  Spillway  Capacity  at  Normal  Pool 

There  are  no  gated  spillways.  The  waste 
gate  is  normally  closed. 


As  previously  stated,  there  are  no  gated 
spillways . 

(7)  Total  Spillway  Capacity  at  Test  Flood 

The  total  spillway  capacity  at  test  flood 
elevation  638.6  is  470  cfs. 

(8)  Project  Discharge  at  Test  Flood  Elevation 

The  total  project  discharge  at  test  flood 
elevation  (638.6  feet  NGVD)  is  3,470  cfs. 

Elevation  (feet  NGVD) 

(1)  Streambed  at  downstream  toe  of  dam:  613 

(2)  Maximum  tailwater:  Unknown 

(3)  Upstream  portal  invert  diversion  tunnel: 
Not  applicable 

(4)  Normal  Pool:  635 

(5)  Full  flood  control  pool:  Not  applicable 

(6)  Spillway  crest:  635 

(7)  Design  Surcharge:  Unknown 

(8)  Top  of  dam:  637 

Top  of  dike:  637.5 

(9)  Test  flood  design  surcharge:  638.6 
Reservoir 

(1)  Length  of  maximum  pool:  2,400+  feet 


(2)  Length  of  normal  pool:  2,200+  feet 

(3)  Length  of  flood  control  pool:  Not  applicable 


(1) 

Normal  pool : 

522 

(2) 

Flood  control  pool:  Not  applicable 

(3) 

Spillway  crest  pool:  522 

(4) 

Top  of  dam: 

606 

(5) 

Test  flood: 

670+ 

Reservoir  Surface 

( acres) 

(1) 

Normal  pool : 

42 

(2) 

Flood  control  pool:  Not  applicable 

(3) 

Spillway  crest  pool:  42 

(4) 

Test  flood: 

43+ 

(5) 

Top  of  dam: 

42+ 

Dam 

(1) 

Type:  Earth 

embankment  (main  dam  and 

dike) 

(2) 

Length :  210 

210 

feet  (dam) 
feet  (dike) 

(3) 

Height:  23 

6 

feet  (dam) 
feet  (dike) 

(4) 

Top  width : 

10  feet  (dam) 

12  feet  (dike) 

(5) 

Side  slopes: 

2.5  horizontal  to  1  vertical 
(dam  and  dike) 

(6) 

Zoning:  Unknown 

(7) 

Impervious  core:  Records  indicate  a 

stone 

corewall  in  the  dam,  dike 
is  unknown 


(8)  Cutoff:  Unknown 


(9)  Grout  curtain:  None 
(h)  Diversion  and  Regulating  Tunnel 


k 

I! 

Not  applicable 

( i)  Spillway 

(1)  Type:  Two  broad  crested  concrete  weirs 

(2)  Length  of  weir:  23  feet  (2  weirs  of  11.5'  each) 

(3)  Crest  elevation:  635  feet  NGVD 

(4)  Gates:  None 

(5)  Upstream  channel:  Reservoir 

(6)  Downstream  channel:  Narrow  channel  through 

wooded  slope 

^  ( j )  Regulating  Outlet 

The  only  regulating  outlet  is  a  24  inch  diameter 
outlet  conduit  which  is  equipped  with  a  waste  gate.  This 
gate  is  inoperable  at  the  present  time.  Available 
records  indicate  that  the  invert  of  this  gate  is  at 
•  elevation  614+ . 

£ 
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SECTION  2  -  ENGINEERING  DATA 


2. 1  Design  Data 

No  design  drawings  or  calculations  are  available  for 
this  dam.  Significantly  lacking  are  data  concerning 
the  length  and  depth  of  the  stone  corewall,  the  char¬ 
acter  of  the  earth  embankments  and  the  foundation 
conditions . 


2 . 2  Construction  Data 

No  construction  records  are  available  for  this  dam. 


2 . 3  Operational  Records 

No  operational  records  are  available  for  this  dam. 


2.4  Evaluation  of  Data 


(a)  Availability 

The  absence  of  design  drawings  and  calculations 
is  a  significant  shortcoming.  An  overall  unsatisfactory 
assessment  for  availability  is  therefore  warranted. 

(b)  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy 
of  the  dam  cannot  be  assessed  from  the  standpoint  of  re¬ 
viewing  design  and  construction  data.  This  assessment 

of  the  dam  is  thus  based  primarily  on  the  visual  in¬ 
spection,  past  performance,  and  sound  engineering 
judgment . 

( c)  Validity 

Since  the  observations  of  the  inspection  team 
generally  confirm  the  available  data,  a  satisfactory 
evaluation  for  validity  is  indicated. 


SECTION  3  -  VISUAL  INSPECTION 


Findings 
(a)  General 


The  Goose  Pond  Dam  is  in  FAIR  condition  at  the 
present  time. 

(b)  Dam 

(1)  Main  Dam  Embankment  (Photos  1,2,3  and  4) 

The  alignment  of  the  dam  along  the  crest  is 
generally  good  to  slightly  irregular.  There  is  no 
evidence  of  movement  of  the  crest. 

The  riprap  on  the  upstream  slope  is  in  FAIR 
to  GOOD  condition  with  no  major  problems  existing. 
Above  the  water  line  there  is  heavy  grass  growth  and 
there  are  two  large  trees  growing  on  the  upstream 
slope  near  the  left  abutment.  There  is  one  small 
tree  growing  to  the  right  of  the  gatehouse. 

The  downstream  slope  is  covered  with  a  heavy 
growth  of  trees  up  to  3  feet  in  diameter.  There 
are  25  to  30  trees  greater  than  one  foot  in  diameter 
and  approximately  20  less  than  one  foot  in  diameter. 
There  is  a  shallow  eroded  path  on  the  downstream 
slope  (Photo  4).  There  is  a  wet  area  along  the  down 
stream  toe  approximately  20  feet  to  the  left  of  the 
outlet  conduit.  There  was  no  visible  flow  noted. 


(2)  Dike  Embankment  (Photo  13) 

The  alignment  of  the  dike  is  good  with  no 
evidence  of  movement  of  the  crest.  There  are  two 
trees  larger  than  one  foot  in  diameter  and  approx¬ 
imately  30  smaller  trees  growing  on  the  upstream 
slope.  There  are  10  to  15  trees  larger  than  one 
foot  in  diameter  and  approximately  30  smaller  trees 
growing  on  the  downstream  slope. 


There  are  numerous  wet  areas  within  20  feet 
of  the  downstream  toe  of  the  embankment.  These  areas 
occur  at  elevations  higher  than  the  water  level  in 
the  downstream  swamp  and  lower  than  the  pond.  They 
appear  to  be  signs  of  seepage  through  the  dike  but 
seepage  from  higher  natural  ground  to  the  west  of  the 
dike  cannot  be  discounted. 

(3)  Spillway  (Photos  8,9,10  and  11) 

The  spillway  and  the  end  walls  are  in  fair 
condition  at  the  present  time.  Seepage  is 
encountered  at  the  approximate  rate  of  15  to  20 
gallons  per  minute  at  the  downstream  end  of  the  con¬ 
crete  apron  adjacent  to  its  right  side.  (Photo  i  -\  ) 

The  intermediate  pier  is  in  good  condition  with  the 
exception  of  minor  surface  erosion  at  its  interface 
with  the  spillway.  This  can  be  attributed  to  j  <^e 

damaee.  The  spillwav  crest  is  in  fair  condition 
with  the  exception  of  transverse  cracks  and  exposed 
aggregate  on  its  surface.  The  downstream  apron  has 
two  longitudinal  cracks  approximately  i  inch  in 
width  which  can  be  attributed  to  shrinkage.  The 
concrete  in  this  apron  was  hand  placed  without  the 

benefit  of  screeds.  There  is  debris  both  immediatelv 
upstream  and  immediately  downstream  of  the  spillway. 

(4)  Outlet  Structure  (Photos  2,5,6  and  7) 

The  gatehouse  stone  walls  and  concrete  slab 
and  foundation  are  in  good  condition.  The  roof  is 
in  complete  disrepair.  The  asphalt  shingles  are 
randomly  patched  with  roofing  paper.  The  original 
access  manhole  has  been  permanently  sealed  with 
concrete.  This  activity  occurred  between  March 
1979  and  prior  to  August  21,  1979.  The  entrance 
door  is  in  complete  disrepair.  All  operating 
equipment  has  been  removed  from  within  the  structure. 
Stop  logs  are  in  place  at  the  upstream  end  of  the 
structure  and  are  set  to  an  elevation  approximately 
3  feet  below  the  water  surface  elevation.  This 
structure  has  been  abandoned. 

The  outlet  conduit  and  the  dry  masonry  headwall 
and  training  wall  are  in  fair  condition.  Approximately 
5  to  10  gpm  is  flowing  through  this  conduit  which 
can  be  attributed  to  improper  seating  of  the 
abandoned  sluice  gate.  There  is  some  brush  and 
debris  in  the  channel  immediately  downstream  (Photo  7). 


(c)  Reservoir  Area  (Overview  Photos) 

The  shore  of  the  reservoir  is  generally  shallow 
sloping  woodland.  It  appears  stable  and  in  good  con¬ 
dition  . 

(d)  Downstream  Channel  (Photos  10  and  12) 

The  channel  downstream  of  the  dam  joins  the  spill¬ 
way  channel  before  the  confluence  with  the  Ashuelot  River. 
They  are  natural  streambeds  over  gently  sloping,  wooded 
terrain.  They  appear  stable  and  in  good  condition  except 
for  debris  in  channels  near  the  dam  and  the  spillway. 


3 . 2  Evaluation 

The  dam  and  its  appurtenances  are  in  FAIR  condition  at 
the  present  time.  The  potential  problems  observed  during 
the  visual  inspection  are  listed  below: 

(a)  Heavy  tree  growth  on  both  embankments. 

(b)  Possible  seepage  areas  downstream  of  both 
embankments . 

(c)  Seepage  beneath  concrete  spillway  slab. 

(d)  Gatehouse  in  disrepair. 

(e)  Wastegate  inoperable. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


Operational  Procedures 


No  written  operation  procedures  exist  for  this  dam. 
It  is  normally  self  regulating. 


4 . 2  Maintenance  of  Dam 

No  maintenance  program  exists  for  this  dam. 


4. 3  Maintenance  of  Operating  Facilities 

No  maintenance  program  exists  for  this  dam. 


4 . 4  Description  of  Warning  System 

There  is  no  warning  system  in  effect. 


4 . 5  Evaluation 

The  present  maintenance  and  operating  policy  is  not  sat¬ 
isfactory  for  continued  long-term  use  of  the  dam.  A 
formal  written  warning  system  is  recommended  because  of 
the  possibility  of  loss  of  lives  and  damage  to  downstream 
structures  in  the  event  of  a  dam  failure. 


•  • 


•  • 


•  • 


M  M 


•  • 
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SECTION  5  -  HYDROLOGY /HYDRAULICS 


tl 


P 


5.1  Evaluation  of  Features 


(a)  General 


Goose  Pond  Dam  is  an  earth  embankment  on  an  unnamed 
tributary  of  the  Ashuelot  River,  which  is  a  tributary  of 
the  Connecticut  River.  The  dam  is  located  about  4,000 
feet  upstream  of  the  confluence  of  the  unnamed  brook  and 
the  Ashuelot  River,  which  is  about  three  miles  upstream  of 
the  center  of  Keene. 

Goose  Pond  is  formed  by  two  embankments  -  the  main 
dam  and  a  dike.  The  main  dam  is  a  210  foot  long,  23  foot 
high  earth  embankment.  There  is  one  gate  which  is  no 
longer  operable.  The  spillway  is  two  11.5  foot  long  broad- 
crested  concrete  weirs  with  crests  2  feet  below  the  dam 
crest.  The  dike  is  a  210  foot  long,  6  foot  high  earth  em¬ 
bankment  with  no  outlet. 

(b )  Design  Data 

Data  sources  available  for  Goose  Pond  Dam  include 
prior  inventory  and  inspection  reports.  Much  of  the  basic 
data  for  the  dam  is  contained  in  the  New  Hampshire  Water 
Control  Commission's  "Data  on  Dams  in  New  Hampshire" 
(December  27,  1938),  and  the  New  Hampshire  Water  Resources 
Board's  "Inventory  of  Dams  and  Water  Power  Developments" 
(October  6,  1937).  Inspection  reports  dated  June  15,  1930; 
October  16,  1975;  and  November  16,  1976  are  on  record,  as 
is  1947  correspondence  between  the  New  Hampshire  Water 
Resource  Board  and  the  City  of  Keene  regarding  the  dam's 
limited  spillway  capacity.  Correspondence  in  1977  regard¬ 
ing  dam  maintenance  measures  is  also  available. 

(c)  Experience  Data 


No  records  of  flow  or  stage  are  known  to  be 
available  for  Goose  Pond  Dam. 

( d)  Visual  Observations 


The  Goose  Pond  Dam  spillway  has  two  broad  crested 
concrete  weir  , bays,  each  11,5  feet  long  at  elevation 
635  feet  NGVD,  2  feet  below  the  dam  crest.  The  channel 
below  the  spillway  is  separate  from  the  main  dam  channel 
for  about  1,500  feet  before  the  channel  converge. 
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The  only  controlled  outlet  at  Goose  Pond  Dam  is  a 
waste  gate  leading  to  a  conduit  under  the  dam.  This  gate 
is  closed  and  is  no  longer  operable.  The  operating  mech¬ 
anisms  have  been  removed. 

The  dike  separates  Goose  Pond  from  a  swamp  which  is 
on  another  unnamed  tributary  of  the  Ashuelot.  This  swamp 
has  an  area  of  about  20  acres  and  extends  for  some  1,200 
feet  to  the  beginning  of  a  small  brook.  This  brook  runs 
through  some  4,800  feet  of  undeveloped  land  before  reach¬ 
ing  a  small  pond.  Several*  houses  under  construction  near 
the  pond  inlet  are  3  to  4  feet  above  the  pond  surface, 
and  four  existing  houses  near  the  outlet  are  8  to  9  feet 
up. 

There  is  a  second  small  pond  immediately  downstream, 
which  is  formed  behind  a  10  foot  by  12  foot  culvert  under 
Route  12-A.  1,500  feet  beyond  Route  12-A,  this  brook  flows 

into  the  Ashuelot  River. 

The  first  development  downstream  of  the  main  dam  is 
at  East  Surry  Road,  about  2,000  feet  away.  This  road 
crosses  the  stream  on  an  earth  embankment  with  a  four 
foot  by  four  foot  culvert.  There  is  a  house  just  upstream 
of  the  road  14  feet  above  the  streambed. 

After  passing  East  Surry  Road  the  brook  runs  about 
1,700  feet  to  the  Ashuelot  River.  About  3,200  feet  down¬ 
stream  from  the  mouth  of  the  brook  on  the  Ashuelot  is  a 
trailer  park  with  about  60  trailers  in  the  flood  plain 
7  to  10  feet  above  the  river  bed.  This  trailer  park  is 
just  downstream  of  the  Court  Street  bridge,  which  is  the 
only  other  development  in  the  reach. 

(e)  Test  Flood  Analysis 

The  hydrologic  conditions  of  interest  in  this  Phase  I 
investigation  are  those  required  to  assess  the  dam's  over¬ 
topping  potential  and  its  ability  to  safely  allow  an  appro¬ 
priately  large  flood  to  pass.  This  requires  use  of  the 
discharge  and  storage  characteristics  of  the  structure 
to  evaluate  the  impact  of  an  appropriately  sized  test 
flood.  None  of  the  original  hydraulic  and  hydrologic 
design  records  are  available  for  use  in  this  study. 


*  There  are  2  to  4  houses  currently  under  construction. 
This  area  appears  to  be  undergoing  rapid  development, 
and  additional  houses  may  be  added  in  the  near  future 


Guidelines  for  establishing  a  recommended  test 
flood  based  on  the  size  and  hazard  classification  of  a 
dam  are  specified  in  the  "Recommended  Guidelines"  of 
the  Corps  of  Engineers.  The  impoundment  of  less  than 
1,000  acre-feet  and  the  height  of  less  than  40  feet 
classify  this  dam  as  a  SMALL  structure. 

The  hazard  classification  for  this  dam  is  HIGH 
because  of  the  significant  economic  losses  and  potential 
for  loss  of  life  downstream  in  the  event  of  failure  of 
the  dam.  As  shown  in  the  Dam  Failure  Analysis  section, 
the  increase  in  flooding  caused  by  failure  would  pose  a 
threat  to  property  and  to  lives  at  the  trailer  park  on 
the  Ashuelot  River  in  the  City  of  Keene. 

As  shown  in  Table  3  of  the  "Recommended  Guidelines", 
the  appropriate  Test  Flood  for  a  dam  classified  as  SMALL 
in  size  with  a  HIGH  hazard  potential  would  be  between  one- 
half  the  probable  maximum  flood  (PMF)  and  the  PMF.  Since 
the  risk  downstream  in  the  event  of  dam  failure  is  quite 
high,  the  PMF  is  the  adopted  Test  Flood.  Use  of  "Maximum 
Probable  Flood  Peak  Flow  Rates"  for  mountainous  terrain  and 
a  drainage  area  of  1.5  square  miles  yields  a  peak  PMF  inflow 
of  2,550  csm,  or  3,825  cfs.  Determination  of  attenuation 
due  to  storage  in  the  reservoir  results  in  a  Test  Flood 
routed  peak  outflow  of  3,470  cfs  with  the  water  surface 
at  about  638.6  feet  MSL.  This  is  1.6  feet  above  the  main 
dam  crest.  3.6  feet  above  the  spillway  crest,  and  1.1  feet 
above  the  South  Dike  crest. 

Goose  Pond  Dam  would  be  severely  overtopped  by  the 
PMF  Test  Flood.  Even  the  estimated  100-year  peak  outflow 
of  330  cfs  is  72  percent  greater  than  the  spillway  capacity 
of  195  cfs  with  the  water  surface  at  the  dam  crest.  At 
the  one-half  PMF  outflow  of  aboutl,600  cfs,  the  water  sur¬ 
face  would  be  about  0.9  feet  above  the  dam  crest. 

( f )  Dam  Failure  Analysis 

The  dam  failure  analysis  for  Goose  Pond  Dam  includes 
analysis  of  the  effects  of  failure  of  the  main  dam  and/o’’ 
dike.  The  peak  outflows  that  would  result  from  the  failure 
of  the  main  dam  and  the  dike  of  Goose  Pond  Dam  are  estimated 
using  the  procedures  suggested  in  "Rule  of  Thumb  Guidelines 
for  Estimating  Downstream  Dam  Failure  Hydrographs".  In 
each  case  failure  is  assumed  to  occur  with  the  water 
surface  elevation  at  the  embankment  crest. 


( 1)  South  Dike 


Tor  this  dike  the  assumed  water  surface 
elevation  at  failure  is  637,5  feet  NGVD,  2,5  feet 
above  the  spillway  crest.  There  is  no  outflow  at 
the  south  dike  at  this  elevation. 

For  the  assumed  breach  width  equal  to  40 
percent  of  the  embankment  width  at  the  half-height, 
the  gap  in  the  dike  due  to  failure  would  be  75  feet. 
Given  the  6  foot  height  above  tailwater,  the  resulting 
peak  dam  failure  outflow  would  be  1,850  cfs. 

This  flows  into  a  swamp  with  a  surface  area 
of  about  20  acres.  Assuming  that  the  swamp's  outlet 
controls  flows  downstream,  the  peak  failure  flow 
downstream  is  estimated  as  440  cfs. 

The  first  development  downstream  of  the  swamp 
impacted  by  dam  failure  flows  would  be  the  houses 
around  a  small  pond  in  North  Keene,  4,800  feet 
downstream  of  the  swamp's  outlet.  The  pond  is 
created  by  a  30  foot  long,  15  foot  high  masonry  dam 
with  a  5  foot  spillway  and  2  feet  of  freeboard. 

There  are  several  houses  around  the  pond,  several 
under  construction  3  to  4  feet  above  the  spillway 
crest,  and  four  8  to  9  feet  up. 

If  the  masonry  dam  were  to  hold  under  the  dam 
failure  flow  of  440  cfs,  the  stage  would  be  4.3  feet 
over  the  spillway  crest  and  2.3  feet  above  the 
dam  crest.  This  would  cause  minor  flooding  at  the 
houses  under  construction,  and  would  probably  not 
cause  serious  damage. 

Whether  or  not  dam  failure  flows  from  the  dike 
caused  dam  failure  at  this  small  pond,  the  resulting 
outflow  would  not  cause  significant  flooding  down¬ 
stream  in  the  1,500  feet  to  the  Ashuelot  River. 

The  brook  passes  under  Route  12-A  through  a  10 
foot  by  12  foot  box  culvert  and  by  the  Cheshire 
Hospital  in  this  reach,  but  both  the  highway  and  the 
hospital  are  above  flood  flow  levels. 


(2)  Main  Dam 


For  the  main  dam  the  assumed  water  surface 
elevation  at  failure  is  637  feet  NGVD,  2  feet  above 
the  spillway  crest.  The  spillway  outflow  at  this 
elevation  is  about  200  cfs,  which  flows  in  a 
channel  separate  from  that  below  the  dam  for  1,500 
feet.  There  is  no  discharge  prior  to  dam  failure 
to  the  channel  below  the  dam. 

For  an  assumed  breach  width  equal  to  40  per¬ 
cent  of  the  dam  width  at  the  half-height ,  the  gap 
in  the  dam  due  to  failure  would  be  40  feet.  The 
resulting  peak  failure  outflow  would  be  7,400 
cfs  given  the  23  foot  embankment  height. 

This  flow  would  not  attenuate  significantly 
in  the  2,000  feet  to  East  Surry  Road,  the  first  down¬ 
stream  development.  The  contribution  of  spillway 
flow  would  increase  the  peak  flow  at  East  Surry 
Road  to  7,600  cfs.  The  road  crosses  the  brook 
on  an  8  foot  embankment  with  a  4  foot  by  4  foot  cul¬ 
vert.  If  the  embankment  did  not  fail,  the  peak  stage 
generated  by  7,600  cfs  of  flow  would  be  14  feet  above 
the  streambed,  6  feet  above  the  road.  This  is  below 
the  living  area  of  a  house  upstream  of  the  road. 

If  the  embankment  were  to  fail  under  the  flow,  the 
peak  stage  would  be  lower. 

Downstream  of  East  Surry  Road,  the  brook  runs 
1,700  feet  to  the  Ashuelot  River.  There  is  no 
development  threatened  by  flooding  in  this  reach, 
and  the  peak  failure  flow  would  not  be  significantly 
attenuated. 

Peak  dam  failure  flows  would  begin  to  attenuate 
in  the  Ashuelot,  which  is  a  larger  stream  than  the 
brook.  Assuming  that  flow  in  the  river  is  insignifi¬ 
cant  compared  to  the  peak  failure  inflow  from  the 
brook  of  7,600  cfs,  an  attenuated  peak  flow  of  about 
5,500  cfs  would  occur  at  the  first  downstream  dev¬ 
elopment,  a  trailer  park  with  60  trailers  7  to  10 
feet  above  the  river  bed.  This  flow  would  create 
a  stage  of  11  feet  at  the  trailers,  causing  1  to  4 
feet  of  flooding  at  the  various  trailers.  This  would 
cause  significant  property  damage  and  present  a  serious 
threat  of  loss  of  life.  Large  pre-failure  flows  on  the 
river  would  worsen  this  flooding  condition.  (The  100- 
year  flood  on  the  Ashuelot  River  as  determined  in  the 
flood  insurance  study  is  about  2,200  cfs). 


Downstream  of  the  trailer  park,  the  Ashuelot 
River  flood  plain  is  relatively  undeveloped  - 
except  for  some  residences  on  the  fringe  of  the  100- 
year  flood  plain  -  for  the  14,000  feet  (+)  down  to 
Faulkner  and  Colony  Dam  in  Keene.  In  this  winding, 
flat  reach  with  an  extensive  flood  plain,  dam  failure 
flows  from  Goose  Pond  Dam  should  largely  attenuate. 
Although  some  damage  might  occur  in  central  Keene 
downstream  of  the  Falukner  and  Colony  Dam,  further 
major  flooding  is  not  likely. 

The  chart  on  the  following  page  summarizes 
the  downstream  effects  of  the  failure  of  Goose  Pond 
Dam  or  the  south  dike.  These  locations  are  shown 
on  Page  D-32  of  Appendix  D. 
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SECTION  6  -  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

(a)  Visual  Observations 


The  field  investigations  revealed  no  significant 
displacement  of  distress  which  would  warrant  the  pre¬ 
paration  of  structural  stability  calculations,  based  on 
assumed  sectional  properties  and  engineering  factors. 

(b )  Design  Construction  Data 

There  are  no  plans  or  calculations  of  value  to  a 
stability  assessment  available  for  this  dam. 

( c)  Operating  Records 

There  are  no  known  operating  records  for  this  dam. 

( d)  Post  Construction  Changes 

Since  the  original  construction  of  the  dam  a  new 
outlet  conduit  was  installed  in  1929,  and  a  new  spill¬ 
way  was  installed  in  1946. 

(e)  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and  in 
accordance  with  the  recommended  Phase  I  Guidelines, 
does  not  warrant  seismic  analysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 


REMEDIAL  MEASURES 


7.1  Dam  Assessment 


( a )  Condition 


The  Goose  Pond  Dam  is  in  FAIR  condition  at  the 
present  time. 

( b )  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy 
of  the  dam  cannot  be  assessed  from  the  standpoint  of  re¬ 
viewing  design  and  construction  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  perfor¬ 
mance,  and  sound  engineering  judgement. 

( c )  Urgency 

The  recommendations  and  improvements  contained 
herein  should  be  implemented  by  the  owner  within  one 
year  of  receipt  of  the  Phase  I  Report. 


7.2  Recommendations 


It  is  recommended  that  the  owner  retain  a  qualified  registered 
engineer  for  the  following  services: 

•  Hydrologic  and  hydraulic  studies  to  determine  the  need 
for  additional  project  discharge  capacity. 

•  Determination  of  the  source  of  the  wet  areas  downstream 
of  the  toe  of  the  dam  and  dike;  the  cause  of  the  seepage 
at  the  spillway  apron;  and  recommendations  to  remedy 
these  problems. 

•  Recommendations  for  the  careful  removal  of  trees,  shrubs 
and  saplings,  including  their  roots,  from  the  slopes  of 
the  embankments,  and  for  backfilling  the  resulting  voids 

The  owner  should  implement  the  finding  of  these  studies. 


7.3  Remedial  Measures 


It  is  recommended  that  the  owner  institute  the 

following  remedial  measures: 

(1)  Rehabilitate  or  replace  the  waste  gate  and 
controls . 

(2)  Repair  the  gatehouse  structure. 

(3)  Clear  debris  from  spillway,  downstream  spillway 
channel,  and  channel  immediately  downstream  of 
the  main  dam. 

(4)  Implement  and  intensify  a  program  of  diligent 

and  periodic  maintenance  including,  but  not  limited 
to:  mowing  embankment  slopes,  backfilling  drainage 
gullies  or  animal  burrows  with  suitable,  well 
tamped  soil,  and  clearing  debris  from  outlets  and 
slopes . 

(5)  Implement  a  program  of  annual  technical  inspections 
of  the  dam  and  its  appurtenances  including  operation 
of  all  outlet  works. 

(6)  Develop  a  plan  for  surveillance  of  the  dam  during 
and  immediately  after  periods  of  heavy  rainfall 
and  for  warning  downstream  officials  in  the  event 
of  an  emergency. 

7.4  Alternatives 


Breaching  the  dam  is  one  possible  alternative  to  the 
above  measures. 
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APPENDIX  A 


INSPECTION  TEAM  ORGANIZATION 

Date:  August  21,  1979 

Project:  NH 00101 

Goose  Pond  Dam 
Keene,  New  Hampshire 
NHWRB  126.03 

Weather:  Clear,  Sunny,  75° 

INSPECTION  TEAM 


Nicholas  A  Campagna* 

Goldberg,  Zoino,  Dunni- 
cliff  8t  Assoc.,  Inc.(GZD) 

Team  Captain 

William  S.  Zoino 

GZD 

Soils 

M.  Daniel  Gordon 

GZD 

Soils 

Jeffrey  M.  Hardin* 

GZD 

Soils 

» 

Andrew  Christo 

Andrew  Christo  Engineers 
(ACE) 

Structures 

Paul  Razgha 

ACE 

Structures 

Carl  Razgha 

ACE 

Structures 

■ 

Richard  Laramie* 

Resource  Analysis,  Inc. 
(RAI) 

Hydrology 

Tom  Gooch* 

RAI 

Hydrology 

Owner’s  Representative  Present 

Mr.  Douglas  DeMilio,  Department  of  Public  Works 

Mr.  A1  Merryfield,  Department  of  Public  Health 

Mr.  Brian  Matson,  Department  of  Parks  and  Recreation 

*  The  dike  associated  with  this  pond  was  inspected  by  these 
persons  on  October  23,  1979. 
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GOOSE  POND  DAM 
Keene,  New  Hampshire 


NH  00101 
August  21,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

- , - 

CONDITION  &  REMARKS 

DAM  EMBANKMENT 

Crest  elevation 

ft* 

637  feet  ( NGVD) 

Current  pool  elevation 

635  feet  (NGVD) 

Maximum  impoundment  to 
date 

No  data 

Surface  cracks 

None 

Pavement  condition 

Not  applicable 

Movement  or  settlement  of 
crest 

None 

Lateral  movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Conditions  at  abutment 
and  at  concrete  structures 

Good 

Indications  of  movement 
of  structural  items  on 
slopes 

None 

Trespassing  on  slopes 

25  to  30  large  ( 1  to  3  feet) 
trees  on  downstream  slope, 

2  on  upstream  slope 

Sloughing  or  erosion  of 
slopes  or  abutments 

Shallow  eroded  path  down  the 
downstream  slope 

Rock  slope  protection  - 
riprap  failures 

Riprap  on  upstream  slope 
in  fair  condition 

Unusual  movement  or 
cracking  at  or  near  toes 

None 

Unusual  embankment  or  down¬ 
stream  seepage 

a/4  c 

Wet  area  20  ft.  left  of  out¬ 
let  pipe  at  downstream  toe. 

No  visible  flow. 

GOOSE  POND  DAM  NH  00101 

Keene,  New  Hampshire  August  21,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

- , - . — - 

CONDITION  &  REMARKS 

Piping  or  boils 

A/ 

nc. 

None 

Foundation  drainage 
features 

None 

Toe  drains 

None 

Instrumentation  systems 

None 

DIKE  EMBANKMENT 

Crest  elevation 

637.5  feet  (NGVD) 

Current  pool  elevation 

635.0  feet  (NGVD) 

Maximum  impoundment  to 
date 

No  data 

Surface  cracks 

None 

Pavement  condition 

Not  applicable 

Movement  or  settlement  of 
crest 

None 

Lateral  movement 

None 

Vertical  alignment 

Good 

Horizontal  alignment 

Good 

Condition  at  abutment  and 
at  concrete  structures 

Good 

Indications  of  movement  of 
structural  items  on  slopes 

None 

Trespassing  on  slopes 

10  to  50  trees  on  upstream 
and  downstream  slopes,  1/2  to 
2  foot  diameter 

Sloughing  or  erosion  of 
slopes  or  abutments 

//' 

None 

1 

II 

GOOSE  POND  DAM 
Keene,  New  Hampshire 


NH  00101 
August  21,  1979 


CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

- , - 

CONDITION  &  REMARKS 

Rock  slope  protection  - 
riprap  failures 

'/fc. 

None,  upstream  slope  in 
good  condition 

Unusual  movement  or  crack¬ 
ing  at  or  near  toes 

None 

Unusual  embankment  or 
downstream  seepage 

2  wet  areas  along  downstream 
toe  at  right  side  of  em¬ 
bankment 

Piping  or  boils 

None 

Foundation  drainage 
features 

None 

Toe  drains 

None 

Instrumentation  systems 

M 

AC- 

None 

SPILLWAY 

Condition  of  Concrete 

P/C 

Fair 

Spalling 

None 

Erosion 

Minor  surface  erosion 

Cracking 

Minor  transverse  cracks  on 
crest.  Two  longitudinal 
cracks  i"  wide  on  downstream 
apron . 

Rusting  or  staining  of 
concrete 

None 

Visible  reinforcing 

None 

Efflorescence 

None 

Seepage 

F 

'/Z 

Right  side  of  downstream 
end  of  apron  15  to  20  gpm 

GOOSE  POND  DAM 
Keene,  New  Hampshire 


NH  00101 
August  21,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

APPURTENANT  STRUCTURES 

END  WALLS  AND  PIER 

Condition  of  concrete 

Fit 

Good 

Spalling 

None 

Erosion 

Minor  on  pier 

Cracking 

None 

Rusting  or  staining  of 
concrete 

None 

Visible  reinforcing 

None 

Efflorescence 

None 

OUTLET  STRUCTURE 

GATE  HOUSE 

Condition  of  stone  masonry 

Good 

Condition  of  concrete 

Good  without  any  evidence  of 
spalls,  cracks,  erosion  oe 
ef  florescence 

Roofing 

Deteriorated 

Entrance  door 

Badly  damaged 

OUTLET  CONDUIT  AND  WALLS 

Condition 

Good 

Seepage 

5  to  10  gpm  flow  from  outlet 
conduit 

APPENDIX  B 
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Site  Plan  B-2 

1937  Sketch  Plan  and  Section  B-3 

1930  Inspection  Report  B-4 
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NATIONAL  PROGRAM  OF  INSPECTION  OF  NON- FED.  DAMS 


SITE  PLAN 


GOOSE  POND  DAM 


KEENE,  NEW  HAMPSHIRE 


SCALE  NO  SCALE 


DATE  NOVEMBER  1979 


Keene  Inspected  June  15*  1930 

Page  4  #5 


Goose  Pond  Reservoir 


Earth  dam  with  a  stone  core  wall.  Down¬ 
stream  slope  is  well  grassed  over.  No  sign  of 
leakage.  Dsun  is  in  good  condition.  No  sign  of- 
erosion.  New  conduit  was  built  in  1929*  Superin¬ 
tendent  of  Water  Works,  P.  P.  Bahhidge. 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION  STATE  NO . 3t.26.sO 3. - 

Town . . ?.9.SR9t . . :  County  . . -..Cheshire - - - — 

Stream  . . Goose  Pond  / . . . . . . . . . . . . ; _ _ 

Basin-Primary  9..?.5?...?.?....r£. _ _ :  Secondary  — . A 8 hu al&t...Rl3rex.~ - 

’  Local  Name  . . . - . - - - - .... 

.  C 

Coordinates — Lat . .43. QQ.I :  Long . .7.1 .20.* ~10.,OOQ..._. - 

GENERAL  DATA 

Drainage  area:  Controlled . . ^...Bq.  Mi.:  Uncontrolled . . .  Sq.  Mi.:  Total..../.f..XQ...Bq.  M 

Overall  length  of  dam . 1.2.5.ft.:  Date  of  Construction  — . 1668./ . . . . . . 

Height:  Stream  bed  to  highest  elev - :  Max.  Structure  ...?.^..*..f. . .?Q.s.*?.™ . . —  f 

COSt"“DSHi  mil . I . I . .  II  •  RCS6I*V OUT  . . . . . 

DESCRIPTION  E  Fill  rip  rap  upatreaa  earth  &  Stone  / 

Waste  Gates 

Type  . _ _ _ _ 

Number . I..: . :  Size . ft.  high  x - 4  rita  ^ . . . . . ft.  wid 

Elevation  Invert . .22.*... . /...... _ :  Total  Area . . . — . sq.  f 

Hoist  .  . (.Qfl.ly....U8M..ih...emexgfinay.)....<l . . . . . . .... 


Waste  Gates  Conduit 

Number  . 


.:  Materials 


Size  ................................ft. .  Length . It. .  .Area  ......... ........... ................ ......... 

Embankment 


T: 

Height — Max .  ft.:  Min . .. 

Top — Width  . . . :  Elev . . . . . — . 

Slopes — Upstream  .  on. . :  Downstream . . on  . 

Length — Right  of  Spillway  . :  Left  of  Spillway . . . . 

Spillway 

Materials  of  Construction  . - . — . . 

Length — Total  . . ✓..ft. :  Net  - .1.7.!.™. . . . 

Height  of  permanent  section — Max . — .?.l.?ft.:  Min . 2Q*  5. . . . . . . 

Flashboards — Type  . . . :  Height . . . . 

Elevation — Permanent  Crest . . :  Top  of  Flashboard  _ 

75 

Flood  Capacity . .  cfs. : . . cfs/sq.  mi. 

Abutments 

Materials:  . . . . y . /. . . . 

Freeboard:  Max .  . 115.* . . ft.:  Min . 1.011 . 

Headworks  to  Power  Devel. — (See  “Data  on  Power  Development”) 

OWNER  Keene  Water  Works  _  Keene  N  H 


....  sq.  f 


REMARKS 


Water  Supply 


t  r>  i ,  (/ , 


Tabulation  By  . Ji..A..K..&...R..Ii...T. . Date 


December  27,  1938. 


jitvr  riAmronii \c.  ivaiu\  wiuaul  cumitiUJiun 

DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 


LOCATION 


AT  DAM  NO.  ...126 


Town  . JKe.ena . . :  County  . - 


Str6&ni ,, .M... ...... ...J 0.9. 98, 0. 

Basin — Primary  ....C.QOB . . . . . :  Secondary  . A.8&U9.l.Q.t. . — 


DRAINAGE  AREA  ;i  '  ;  < 


Controlled 


Sq.  ML:  Uncontrolled  . Sq.  Mi.:  Total . . . Sq.  M 


ELEVATION  rs.  WATER  SURFACE  AREA  ▼«.  VOLUME 


(1)  Max.  Flood  Height 

(2)  Top  of  Flashboards 

(3)  Permanent  Crest 

(4)  Normal  Drawdown 

(5)  Max.  Drawdown 

(6)  Original  Pond 


Surface 

Area 

Acres 


.U9.GS. . .6.3.5. 


42,05. 


Volume 
Acre  Ft. 


Base  Used  . :  Coef.  to  change  to  U.S.G.S.  Base 


RESERVOIR  CAPACITY 


Total  Volume 


Useable  Volume 


Drawdown 


Volume 


.ac.  ft. 


.............. .... ........ ..  ac.  ft. 


Acre  ft.  per  sq.  mi. 
Inches  per  sq.  mi. 


USE  OF  WATER . lait.Qr . .  .8»P  Pl7  • .  .0  S’..  .9.1 .  K  S.m®. . 


owner . Keen® . Ialex...WQXlfJ8rr-...?.9.eiX9...K..Ii. 


REMARKS 


(Pond.  Cap  in  Gal*  170,000  000) 


Tabulation  By . A.  A.U..&..R..I<..T., 


.Decembex..27.,...193a/. 


R-6 


NEW  HAMPSHIRE  WATER  RESOURCES  BOARD 


INVENTORY  OF  DAMS  AND  WATER  POWER  DEVELOPMENTS 


BASIN  ti(?c  _ 

RIVER  &-oaer&  Pat-t  d _ 

TOWN  /■so »  /  -  _ 

LOCAL  NAME  OF  DAM 

BUILT  /(fag  DESCRIPTION 


NO.  3  /Zi'03 

MILES  FROM  MOUTH  0.&  D.A.SQ.MI 

OWNER  £±huL  £Z&2Zl£. _ I 

/  / 


■7/  ~  r/P  rn 


i  n  S’t'r'CQ.*+* 


POND  AREA-ACRES  42, oS  P-R-  DRAWDOWN  FT  • POND  CAPACITY-ACRE  FT. 
HEIGHT-TOP  TO  BED  OF  STRSAM-FT.  ■  /zE  £  MAX.  MIN. 

OVERALL  LENGTH  OF  DAM-FT-  /Pjr'  MAX. FLOOD  HEIGHT  ABOVE'  CREST-FT. 
PERMANENT  CREST  ELEV.U.S  .G.S  .  LOCAL  GAGE 

TAILWATER  ELEV.U^S. G.S .  LOCAL  GAGE 

SPILLWAY  LENGTHS  AFT,  /  7'  FREEBOARD-FT .  /Vo  TF1 

FLASH  B  0 ARDS  -TYPE .  HEl'GIiTXB'OVS  "ORES  ?  - 

WASTE  GATES-NO.  WIDTH  MAX. OPENING  DEPTH  SILL  BELOW  CREST 


Wiiinit  tUiUKUi,  CUHIUooiON 


Jacobson 

c^Tgren 

1 

1 

Return  w 

Filed 

File  No. 

STATE  OF  BE.'  HAMPSHIRE 


Concord,  Hew  Hampshire 
October  13,  1938. 


City  of  Keene, 
Keene, -N.  H. 


EE:  Goose  Pond  Pan*  c*  C.  No.  153.03 

Gentlemen: 


In  order  that  re  may  determine  the  magnitude  and  ex¬ 
tent  of  the  flood  of  September  21-24  just  passed,  re  are  re¬ 
questing  the  various  dam  owners  in  the  State  to  supply  us  with 
the  following  information: 


1. 


Vras  this  dam  injured? 


2.  If  so,  to  rhat  extent?  Ans. 


3.  Did  all  flashboards 
go  out? 

4.  YThat  was  the  maximum 
height  of  water  over 
the  permanent  crest 
of  spillway? 


7 


Ans. 


5. 


At  what  day  and  hour 
did  the  maximum  flood 
height  reach  your  dam? 


Ans. 


6.  Any  other  interesting  information  regarding  the  flood 
or  rain  fall  may  be  given  on  the  back  of  this  sheet,  or  attach 
sheets. 


VTill  you  please  return  this  letter  with  as  much  in¬ 
formation  as  you  can  give  us  as  promptly  as  possible.  A  self- 
addressed  envelope  is  attached  hereto. 

Me  thank  you  for  your  cooperation. 


Very  truly  yours. 


Richard  S.  Holmgren 
Chief.  Engineer 


CDC :GM3 
Enc. 


January  5,  1977 


Keene  Water  Worka 
Keene,  NH  03431 

Gentlemen: 

Under  the  provisions  of  RSA  Chapter  482,  Sections  8  through  15, 
on  November  16,  1976  an  Eggineer  of  the  Water  Resources  Board  inspect¬ 
ed  the  Goose  Pond  Dam  in  Keene.  Thistdaa,  if  126.03,  is  classified 
in  the  files  of  this  office  as  a  menace  structure  and  as  such  must 
be  maintained  in  a  manner  not  to  endanger  public  safety  nor  become 
a  dam  in  disrepair. 

As  a  result  of  this  inspection  it  vas  noted  that  several  items 
of  maintenance  or  repair  are  in  need  of  attention.  4 

1.  Debris  shall  be  removed  from  spillway  area.  This 
is  to  permit  the  free  discharge  of  water  in  times 
of  high  flow. 

2.  Trees  on  the  enbankaent  are  to  be  removed.  This  is 
to  prevent  possible  damage  to  the  embankment  or 
structure  by  the  roots  or  by  an  entire  tree  being 

uprooted. 

Because  this  dam  is  classified  as  a  menace  structure,  we 
require  that  you  send  us  a  proposed  schedule  of  repairs  within 
thirty  (30)  days.  If  you  have  any  questions,  please  contact  us 
at  your  convenience. 


Very  truly  yours. 


George  M.  McGee,  Sr. 
Chairman 


NEW  HAMPSHIRE 
WATER  RESOURCES  BOARD 


SITE  EVALUATION  DATA 


OWNER : 


ku  eg  Wn Tx.r  lAJcdfc 


TELEPHONE  NO. 


MAILING  ADDRESS: 


SITE  LOCATION  (TOWN  OR  CITY)_ 
NAME  OF  STREAM  OR  WATERBODY 
Q  UADRANGLE : _ 


LOCATION 


HEIGHT  OF  (PROPOSED,  EXISTING)  DAM_ 


/  ' 


LENGTH 


TYPE  OF  (PROPOSED,  EXISTING)  STRUCTURE_ 


DRAINAGE  ARE/ 


.  5  S 


POND  AREA 


^=A 


AVAILABLE  ARTIFICIAL  STORAGE:  PERMANENT: 


TEMPORARY: 


EXISTING  DEVELOPMENT  DOWNSTREAM  OF  (PROPOSED,  EXISTING)  STRUCTURE_ 


T 


MfN  v-y 


TOTAL 


5s 


iV 


>3^2 


POTENTIAL  DEVELOPMENT  DOWNSTREAM  OF  (PROPOSED,  EXISTING)  STRUCTURE^ 


POTENTIAL  DAMAGE  DOWNSTREAM  OF  STRUCTURE  (EXPLAIN  IN  DETAIL  AND  INCLUDE  ANY  POTE.’, 


TIAL  LOSS  OF  LIFE 

ESTIMATE)  VO  £  V 

noV  c)  f 

Tow, 

wm\ 

— XCq. - 

OTHER  COMMENTS: 


CLASS  OF  STRUCTURE 

DATE  OF  INSPECTION:  LSh~]Cz2<i 


DAM  #  \  CK.  Q 


SIGNED 


B-10 


SIGNATURE 
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APPENDIX  C 


4.  Eroded  Path  on  Downstream  Slope  of  Main 
Dam 


9.  Debris  Upstream  of  Spillway 


10.  Debris  and  Channel  Downstream  of  Spillway  Apron 


11.  Seepage  Under  Spillway  Slab 
Right  Downstream  Side 


12.  Channel  Downstream  of  Main  Dam 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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STAGE/DISCHARGE  RELATIONSHIP  FOR  GOOSE  POND  DAM 
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/«"•  rfr. 

^ ,  -  Vi?  (/cO  Cis)  t/l  +W  ■-  /VK>  cfs 

-(Vus  tloij  Loouls  <vo(  "'(tatG.Vtn  v^'e  houses  arounA'Vta 
c jfouOnvWa* *  uiVvcXv  are  lOfcll  cboge  He  Sur^ce. 

second  pon<£  ls  crca^^l  b>y  %c  CuVscF  uv\£e«"  E4c  R*fl 

cx  lo'Xvx'  Concce^  bo*  culue^V: 


i 


Accor  $  i  FHA  S  Hydraulic  ineerSnj  Circular 

/3^Miv»3  Culi/fc^V  tOoul^  Wirt  £-  capcxcr/y  ©*f  *W«4  (gaocf^ 
u)\4L  4W  coaler  saAcfc  »f  tU  .4  +u  foadf.  Since 

iW  pcal^U^loo)  '(o  HW  ^>of\&  Ca.Lol/c  Vi\t  culutr-f-  I'sonly  miocb 
€l/eAi4  4W  <Sa*/v  ^«aU  ^(XA$  4»nC€  Vf\£rfc  C0dU.(/£  le 

£0<vve.  a.iWt\'Aa'Vioo  Ja  'Hiis  ^o nc^  <W\.  failure  ^tLojs  $h  fio’b 
S££M  4o  Hivfea-kn  -^r  Siam^e  jo  £fe-  /?-/)  . 

One*  |>a.sf  24c..  tl'A  J^ivC  iroaU  runt  IS$0  +3  *fi\e 
Ask  at  t of  Eii/er^  i'o  cjl\*cL  ytut  crea4«df  ky  'fW  &, [ur* 

of  'ftc  ^oa'ft  Dilte  vOou($  ^cxi'cUly  dtsti^ccftj  ojvHU  or  uA^l  6u+ 
aJ!i  i-konal  ^rfcwDs  ^rfb^  MW  Saikrr  o£  fW  M^onfy  Auk  .ikeflns 
[\o  ^vMo^nV  t>y  ■flpoAir^  Ia reacil  . 

a- A  Mo  MW  A-slute  kf  • 

To  -SarAnaarite^  MW  only  JbcJnsirta*^  4 

$  MW.  SouAW  \V_£r  (/A'vaC&s  v\s  MWfc°4‘e<''te$  hyd!cL»\^<lA nee- 

^  ^ta.oX{  in  florMt  (\e.^  aiouf 

of  vVUe  c£\\U .  ’ll  pet  b>use5  CarrerrKy  outfit  r 
6ooSfruxftoA  ujooXP  C-X-^cocncc.  fMaor'*  ^(oo$i/\Xj  $U£  ~fo  dht\ 

?a  ilare  ^rloa)^ clacJ  11^  otf  Kasoacy  8<u\.  oAucL  c.feoc\cs  MW 
pooi  UJ&uIS  W  Ov/e^b  j>^fe<Sl  a/uf  pcsitl/y  (5a*\cujeJ!  or  dWWyerf 


i® 


*|1\£  |s\cuf\  vS  S>Los£>«  or*  p.|. 

Vu»  'lUt.  Ouf^rlou)  £«o*\  'K*.  QtOOSe  PonP  ^o.*a  £fil(ioa^ 
&oes  not  join 'fta  £"(r *-a»*  #  »Mf^e^i'a1e(y  sfrea** 

'‘Ave  6{*i  llu^a^  sfr*a*  <u^  4i\e  tVreaM  £<x>*.  *^Ue.  M&i/\  ftjOvn 
aWuV  t^Do  JtatOnsfcea*^  jusV  u^s^rotattA  0(  £as4-  SucfyW*. 

^£a*v\ifv^  ^TOiWce  OCCLCC&  to  ;K  4tve  i^otfec 

SUffcte  c^  Ma£  A<tvvn  t-OErS-f^  A\fc  ^fe-Wlure  oa^luj  U>0ul&  \^£ 
I4}?  ch  A^roucjL  ,\Ue  tpillucy  Pe*u  (allure  ■£lt>vO :  (\OCM0$£lo««)  *  G($  ( 

*  7zt  ^ 

(J\,>  .  V  0o<0  •  V°  ^  • 


&--I3 


54  . 


Gfy,  1  %(\1  [•fo')^  23  -  7t /<50  cfs 

^\o<o^£-  s-cl  •miCiVtOfc  4-?f. 

^A-viS  vOouIP.  0o4  We  flfenuafcP  Ly  *Cow>r>si<rfccnvv 

S^ooa^e  u)ou.l&  increase  {o  &to uV  >600  ek  «^Wn  C«Jo,'ne(5 

t>y  vlW  S^Aluio^  -?(sbui  obouV  ISDO  •  C^O^asVfa^.  "tkeon^ 


Si OvOnsWea.^  tt^/e(o^<y\&c\V  ^WceoAccnefil  \»j  ^’Woicn^JjJ6 '\W  5*wdi 

jO'<\i  *A\e  K^AaeloV  is  a  £a^  -Suxr\jii.  o\±OiA  looo  . 

Poi^nsVrea.^  0^  'VW^wn.  6ctsV  Slurry  fc^A.ban^^CA'fc  c^oalc^- 

GoaVocA  ^"looP  t,\cvo.Uo«.s  ede  V\W  V\.ou>eA*e  ^o^leu)*^  ctao.'lioA  &£ 

AV*  twWanU^rA'  U  WseP.  on  ^ctd$.  C\tsW>; 


T1-1Q 
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'£2>  &Q  ”1  (x3&=>*  font?  ^OTHt _ I _ TCO./oflVfa  p.  lo 

about  Hoc?  ?t  •  \o  'fUe  Ashu*  (of  £  « Wr,  tt*  rc  is  »lo  £l&V*(of> (We 

?Ko©J?in^  i^MWs  fe&Jtr. 

X*\  H'Ue  Icxc^er  Muielof  J?a*^^uWr*  coouAft 

t  O  Ad  We  Ot  "fffc r'HAd.'f*^  ky  £^OCQ^Cf,  Tkfe  ^'irv'f  &t'/elop<r\&t\{ 
cfctonsAvecivM  uAucJL  **^l\AWe  ft.CCec'tc^  by  d?£*^?Calufe 
?(oo0^i’s  a.  VcaiUr  ric  6.bcnxt  3  Zo<?  ttvf 

[MOu”Vlv  oC  (30©ce  ^pa^  ^CUVt’s  ^rooWj  c£ 

fUt  &>ur{  S>V  .  B>rvAje  irs  Ue*c\« .  I^e  +yp  i  c«xf X-  &£cf''cn  (or 

VL  if,  re.ach  ^  A*k&*\  Pro^  VPfH  AfOCo  F-W  uorty. 

Xa  v\w  arol^SNj  orv'^Vr  fxUatloV^  *iV  ?<  a$Su**oA.  \f\oc*\tJ? 

^ce-^tuW<e  ^(ou  oa  HV.  f\sVu.e(j>h  ,£  nejlji'kk 
We^iAf'H ?U>od$  ^cjbrtPoO  gjcpecld  (rz>tn  Goa 
?°*$.  (jXr&e  Mfc-^tuWe  C^uison  'VtAsVjjeWV  ^tW  I0c5 
■Q-lou)  C^rS^  u)OaU^(14o  &X.fec'(c^aj 

b“  .0007^ 


^3? 


ZV/ 


/^ppro/irmf*  c r<? ss- .sec fib/?. 

7]vr  AorMoJ)  Pic  u>  curve  ^or  M*U  feauEvts  ^Aon  ^.11 

0*n&  HA/v*  a'Hfe.AU.aWon  /tut  {o  sYocac^e  »s  oo.ltu(*{z&  on  p.tZ.'tW 
alfcmAVft  ^vVtt  ^levd  oC  ^  iT&O  eSa  (a'iO^A  Wcyv^M 

LoueV  y  .  %<>&+£,  but  Ywt  ArA^or  ft  OvVAa^e  tpc*Aft  come  \r\  vu 
VtanWr  ^Ol<A/  §OoO AbVCbCL^A  .  CX&ii  -iee,\\o»\  V^Atr 
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DEPTH  ELEU  AREA  WPER  HYD-R  AR2'3 

0.00  471.1  0.0  0.0  0.0  0.0 
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®cvjrw^fo-«®®rocc»<vivDif)vocvjv0ior»-v0in©ro<rivo 

eD<&CD(\jto<£rocto<~4rorw&(\ju)cvj<7‘iV0QD.>4r*tn«*G) 
vio^U)NU5ii^oroff»o(vnc  v*<»HU,)(riy)».^o(rio 
o  ^cvur^rw^vocvicvivD^vom^vo^io^cvivDiorw 
»n—*cvjr<)^-vDVDoo»^^-oo©'tf-a»'^'r»-ro 

(vmm  c\j  ro  ro  tt 


N.OS^^-OS(VJO'ir».t\JOOVDOOOV(MN.(ritVJOO^‘®IOVD 

•^•r^®rr)xrasi®Tj-u'>io<Tiro— .xrror^aiosrsTcvjrw 
roir>fv®ro®VDf,oro^f<TiU>r».®^^tifo®®rwVD^‘ 
«-.rv)iou*>ch'tf-cri(s.®vD^-^.rfos(<r»(vi(\jvx)®^-®if) 
— •—•cvj'c-inr^oooror-cvuncriincvjvoro 

— '^CMCMCVirOTj-TMO 


®a>®vD'^rv-'^oj'«-— *®vDfs-®ovrvvo»o<ri®»s-ro® 
•^■^wrocjcvirororo-^trio^ioioviJis-tsriMoooso^® 


^  — cvjtviiMTOrottrooj^rw^^ios^-fs-vDminacvi 

ojTi-»x)®vx>in'«r<vicr,-*®OMnmcr»-^®®mvor-ojvD 
UDVDvx>vDrorv-^®u-)c»v— <oj^  — oj^rinvc^iovo-^xr 
— •■^cvjojroro'^Trvois-rv.rwis-movovcri— 


oj©— tixnrcDrovovD— «ooir>rooocr>— ■mrorooosriTj- 


®— 'CMrovocr.  roro^uD(^-ro-<iv<TlVDM5Trroojro'^— « 
VDt\ia>-xt-ojiMu>©^cofs-a>®r'-®.^mir>cD©ioa>® 
^-^cvjroTrvoov<vjina^roa>irxvj®rw|o^-^roroii-> 
— i— i-4(\jcvjro’<-io(r>(i>rw®ov®<^ 


W  ^  ^  *4  »H  ^  ^4  ^4 


(MroTrinvDrv-®cr>®— <ojroTriovorvroa)®— MviPOTr 
ivr^rvrvivrs_r-r^®coco®®c»oc.oooococrMr1cr1cr)cr> 

^rTj-Tj--<!rxrTr^r,^^^rTr-^,tf^r^-^j‘^'TrTrvr^rTrTr 


®  O  ®  O  G)  ®  ©  CD  ©  CD  ®  ®  ©  ®  ®  ®  ®  ®  ©  ®  CD  CD  O 
CD  ®  ©  ©  ©  CD  CD  CD  CD  CD  ©  CD  ©  CD  CD  ®  ®  ©  ®  CD  ®  ®  © 


— «(viro'Tiovor'-oo<Ti®^(viro'M-LnvDr^cocn®-«cvjro 

r4  ^  »H  r4  t4  (\J  (\J  (VJ 
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reach  fron  brook  wouth  to  trailer  park  (Ashuelot  River) 
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/B3  Skfit+s 


boos*-  fen  J 


I^/p/n/^%  _f,*3 


^>0LrU»\4  s\\jOv^5^  tebw)  (<A^c*v‘n  ka&e^  On  l^T'S  /\f\c o  Fl£  Coerce} 


fl-.  Ob 
5**  .00060 


n  ©n 


>ag><3/  ^40  trqt|g^?-/o  fcf  qU ^ cLa  nnel 

<1  Vc* 


rat/ftW*  K‘it4)  fod  f  fo  ^  ca (  ^ 

V^l\£  S>4aje:-  CXsJlaye  /cta.'konC.Lcp  ^Or  Hu’j  f^t£,  ,’s  <j,\,e. 
p.ly.  'fUe.  peak  £coluc«  ^ow  SSbO  c^  ojouJJI  creak  u 

sicc^e  o£  Ca^oocaV  \^^rV-  (^i\  IasI  l<\  ^is  feocJL.Ttu's 

UooAi  cause  l-  1}  fetff  *rkocf»V\^  'fti*  ,Vt%iUrs/  caus i'Aj 

S^r.'out  <Pol>"aj<c  anO  a.  'fttrcodb  oC*  SefiOusUsS  o£  |i(e.Yl\oo 

are  G.fc>ou^V  to  4x011*0  \f\4l\e  loud-  ly*r\&^  (^O-rVc^  Hte  foii^r 

parte  uAu'l^  kVi\Ojld  \sc  cS^*cb£»by  dta*\^Butafe  £4i>ute. 

frfc o^  i?  ^VW  uj&v^  course  Oo  "V^  0?  oSstoJ&sf  ^‘^twficarvV 

f\^Vujc^>V  ^SwJef  ^loiO $f  (J-OLVWCL^e  be  6^*n  c^ea^r. 

U>0iA3r\sVeavA  o£  Yta  AdvieeM  fc^ertlool- 

^iavrvU  felaUv/e(^.  Wr\S-e\/e.(o^eA-  c<ce$\  -Cb c  Se>rv*  /*s  »<Qen 

oa  1W  loo  yt .  £4>©Ji-p Ui'n-  ftr  vH\e  Nr 

Qr  ,0O  A)uDa  W  T-aal^o*^  4C>(ooy  L^a**.  T*  vHu< 

UJ'A$vA^  reojL  wO  vw  O.A.  6^Wo9i»/*  £UoPfb;n,  <$a*^‘\ 

S^Wuo5  P'roivs  (joocc^oaC  OavA  sl/£ al^  tamely  c\4Woua\c. 

/\144\oo^\  €>orA*  occa-r  ',  o-p^rai  Weft*  ^ouJrrKea> 

r  'M. .  ^r>..\\y a*/-  4.  nj«...,  V\nuA  ♦atl  inr  ^■looJUru  *i.  f\e4  VWel 
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DEPTH  ELEU  AREA  WPER  HYD-R  AR2/3 

0.00  469.9  0.0  0.0  0.0  0.0 
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— <rou->c»cvjvn— <u5CMODrr^-.cnuDtnrorvj— .-.^.c^ro 

^^<vicviroro-<tf-ioiovDfs-oooiCD^c\jro-tf 
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-^-*(\jro'^-u')\coooNCD'^.<\jroiou>r-ooO'-.(vjroiovjo 
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tj-  XT’  ^  ^  ^  ^  ^  rj-  Tf  ^  ^  ^  ^j-  ^ 
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reach  at  trailer  park  -  Ashuelot  River 


°fV\je  ^oHoioi*^  cfivar*V  £uw\i*AfVtfi:5  HW  ^  4tvf 

5ui\ure  C>£  Go©^  ba*\  4  fk  Sou'K*  d)\h . 


level  A 


Cp/n*\cr\4\ 


C*I  A  _Da* 
■fcii'luXiW’  o 


if  Surry  &. 

iui .  I  Uot 


tf+. 

/*ff. 


C0*$lutt\Ct 
toifU  /kliiie&f 


|T rtiiVf  fori <  6of»**W » 


Soi^U\>] 


A' 


Sii«.  HlcA'Uo^  :  S(V\a$-  (sWane.  between  £b4  ^ 

*  Uss'tW  **k*  i*y 

fria^ur^-  (- (clSS i  cjCi o n  :  M&i\  t^a^s.  -  \AX.£pl-A  ^Qc^c^on 

^o’W'AiaJl  ^or  ecoAo<v\vt.  \t>5S<£S  cx.vJ^  lfi)ss  o^~ 

$CAe  \o  ^rCuW^e  \^>C,C.  bo***-  ^^Wfe  (Xv\DL^S.iS  JSec^&'n 

£ou&L  t>i  kt-£l£,i\hFICANT  -  ^e^orv^Ue 

^>c>5SlbU  ^li^LV  ^UoA'aCj  4o  t\oU£«S  C.000  ?f  <lfj  ^ 

S^/\a£$  ^orv^.  t  -Qn  lu.ce  CLv\JX-lyiis  Sec4ior\'^. 

^Or  ^  ^oS  U^e  W**‘  A  \^Civ^  Ha <£  C  (ft St  i £l  <Jx{t 0/^ 

— ■»  yiPft.  F-  Ho  ^>foce  lsATb<xrc£  i s  ©/\  H'We  Hi'^Ws\^e 

o£  VllGKj  Use  tUfe  ^Wr. 

i^&irv^  HfW  CoP7  (0&T>  ‘'MaKi^Uva  proWUlfc  ^rloofi  (>ccv(< 
Ptouo  ^'Vei  l' }  '{W  upsVtecu**  c*.ccti(Vc^c  £*•  oC  1^0  fVcrtr s 

^o^aVcumjus  Wcou*  uJoalk  'ftVfea 

iry^Hjo^poP  2.SS0  CS^v 

pecUt^Uw-  (j. •  S^ C"1-5  «»  ‘Stiffens. 

'tVfc  c^kauaVioa  &uxr  Vo  CVoco-q^.  o£  vWjs ‘^<s-sV  Ptoofi  *<► 
G^UuLAt(P  or%  ^,l>.  "tW  £e*V  ^rUoS  ouMrlcu/  oC'  ^ 

cuouJ$  CitaVe  ^  s,W}e  -^•fc^rV.  out*  tUt  «^>\\ojqy  cf®sVy 
U^4-  Qj«rr  ''VW  c5c^^  Cfe&V  aVe  U^Won  G*2.G  *Hr 
♦Ail  .  *(Vv.U  uJOvaI^-  W  \%\  ^©V  0 vJe<"  \W  SoujVU  \^\W, 
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for  fa  purpose  C&'Hfct  r  Ut>n  CjifU  £f///voy  CA pctufy^ 
U>t  L ->///  es'fl'/na'fe  Y'U*  (Oc? Jfr.  fp  &  rese  rso  >'r  U  s  /n^ 

/IW1/7/S  Lg&Iaoc-'S  &  CJ&&S  U?R-E  7"8*"VT/  V\ary  Cekfionj 
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ft-  (£<CCi\r(iyt  «./eu  ir>  ^ 

■*-  -  “LHKr.  pf*cip.  - 

S-  u/i  ~  2ft> 

?»Oo' 

Ylv*  a^nuaiWA  loo  yeo-r  fe^«r\/o%r  u  cjolIlwWI<^ 60  p.2? 
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